Extending the scope of site-specific cysteine bioconjugation by appending a prelabeled cysteine tag to proteins using protein trans-splicing.
Incorporating synthetic probes site-specifically into proteins is of central interest in several areas of biotechnology and protein chemistry. Bioconjugation techniques provide a simple and effective means of chemically modifying a protein. In particular, covalent chemical modifications of cysteine residues belong to one of the most important reactions due to the unique reactivity of its thiol moiety and the relatively low abundance of this amino acid in proteins. However, such types of modifications cannot be performed in a regioselective fashion when one or more additional cysteines are present. To address this limitation, we have developed an approach where a short cysteine-containing tag (Cys-Tag) fused to one part of a split intein and modified at its sulfhydryl group can be used to label proteins by trans-splicing with a protein of interest (POI) fused to the other half of the split intein. In this way, it is possible to selectively label a protein containing multiple cysteines. The artificially split Mycobacterium xenopi GyrA intein and the Synechocystis sp. DnaB intein were highly suitable for this purpose and were successfully used for the labeling of several proteins. This approach enables a simple route for labeling proteins by site-specific cysteine bioconjugation with any one of several commercially available cysteine-modifying probes.